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(54) EXHAUST EMISSION CONTROL DEVICE FOR INTERNAL COMBUSTION ENGINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reproduce the controllability of 
NOx storage catalyst while restraing the generation of the smell 
by the discharge of the exhaust gas containing hydrogen sulfide 
(H2S) to the atmosphere. 

SOLUTION: An electronic control unit modulates the target air 
fuel ratio so that the target air fuel ratio takes a rich side value 
and lean side value altenately, when a H2S discharge speed 
estimated based on an engine operation state exceeds a judge 
value (S6, S9). Consquently, the exhaust air fuel ratio is 
modulated to the rich side and lean side by nearly making the 
theoretical air fuel ratio to a standard. When the exhaust air fuel 
ratio is the rich side the sulfur amount adhered to NOx storage 
catalyst is removed and the controllability of NOx storage 
catalyst is reproduced and when the exhaust air fuel ratio is the 
lean side, the generation of H2S from the sulfur amount 
discharged from NOx storage catalyst as well as the generation 
of the smell are restrained. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The NOx occlusion catalyst equipment which emits NOx which carried out occlusion while it was 
prepared in an internal combustion engine f s flueway, and carrying out occlusion of the NOx in exhaust gas, 
when an exhaust air air-fuel ratio was the Lean air-fuel ratio when an exhaust air air-fuel ratio is theoretical 
air fuel ratio or a rich air-fuel ratio, An air-fuel ratio fluctuation means to fluctuate an exhaust air air- fuel 
ratio to the rich and Lean side on the basis of theoretical air fuel ratio mostly, The exhaust emission control 
device of the internal combustion engine characterized by having the control means which operates the 
above-mentioned air- fuel ratio fluctuation means based on the bleedoff rate of the hydrogen sulfide from the 
above-mentioned NOx occlusion catalyst equipment presumed based on the above-mentioned internal 
combustion engine's operational status. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates NOx catalyst equipment to a refreshable exhaust 
emission control device about an internal combustion engine's exhaust emission control device, controlling 
the odor by the hydrogen sulfide in exhaust gas (H2S). 
[0002] 

[A related background technique] The occlusion mold NOx catalyst is put in practical use in order to purify 
NOx in a lean combustion internal combustion engine's exhaust gas, but with this kind of catalyst, since 
occlusion also of the sulfur component in exhaust gas (S component) is carried out on a catalyst in case 
occlusion of the NOx in exhaust gas is temporarily carried out on a catalyst at the time of Lean operation of 
an internal combustion engine, the problem (S poisoning) that the NOx clarification engine performance of a 
catalyst falls arises. 

[0003] Then, while raising the temperature of the occlusion mold NOx catalyst carried out S poisoning, S 
component in which occlusion was carried out to the catalyst by Lycium chinense into reducing atmosphere 
in the catalyst is made to secede from a catalyst, and recovering the clarification effectiveness is known. 
However, according to such technique, when S component is made to emit from an occlusion mold NOx 
catalyst, H2S are generated, and the new problem that an odor occurs arises. 

[0004] With the technique given in JP,8-294618,A, in order to solve this problem, while arranging a 
downstream catalytic converter on the lower stream of a river of an occlusion mold NOx catalyst, the air- 
fuel ratio perturbation which fluctuates an air- fuel ratio by turns in a rich region and the Lean region on the 
basis of theoretical air fuel ratio was performed, the downstream catalytic converter performed capture and 
oxidation of H2S, and bleedoff to the atmospheric air of H2S is controlled. 
[0005] 

[Problem(s) to be Solved by the Invention] However, when the H2S bleedoff rate at the time of H2S being 
emitted from an occlusion mold NOx catalyst changes with the amounts of occlusion and engine operational 
status of S component of a NOx catalyst a lot, therefore an air- fuel ratio perturbation is performed regardless 
of engine operational status, the capture and oxidation of H2S by the downstream catalytic converter are not 
fully performed, but it has a possibility that a lot of H2S may be emitted into atmospheric air, and an odor 
may occur. 

[0006] It aims at offering the exhaust emission control device which can reproduce NOx occlusion catalyst 
equipment from S poisoning, this invention controlling certainly bleedoff into the atmospheric air of a 
hydrogen sulfide (H2S), and preventing generating of an odor. 
[0007] 

[Means for Solving the Problem] Based on the hydrogen-sulfide bleedoff rate from the NOx occlusion 
catalyst equipment presumed based on engine operational status, an air-fuel ratio fluctuation means operates 
under control of a control means, and the exhaust emission control device concerning invention according to 
claim 1 is characterized by fluctuating an exhaust air air- fuel ratio to the rich and Lean side on the basis of 
theoretical air fuel ratio mostly by this actuation. 

[0008] In the exhaust emission control device concerning invention according to claim 1 Although an 
exhaust air air-fuel ratio is emitted from NOx occlusion catalyst equipment SUTOIKIO or when rich and, as 
for the sulfur component in the exhaust gas by which occlusion was carried out to NOx occlusion catalyst 
equipment with NOx (S component), a hydrogen sulfide (H2S) is generated from this bleedoff S component 
when an exhaust air air- fuel ratio is Lean In case a hydrogen sulfide is generated and emitted, according to 
the hydrogen-sulfide bleedoff rate presumed based on engine operational status, an air-fuel ratio fluctuation 
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means can operate under control of a control means. And an exhaust air air-fuel ratio is mostly changed by 
turns to the rich and Lean side on the basis of theoretical air fuel ratio by actuation of an air-fuel ratio 
fluctuation means. 

[0009] During actuation of an air-fuel ratio fluctuation means, if a hydrogen sulfide is emitted and an 
exhaust air air-fuel ratio becomes Lean while an exhaust air air-fuel ratio is rich, bleedoff of a hydrogen 
sulfide will no longer be performed. That is, a hydrogen sulfide will be emitted intermittently and the 
average value of the bleedoff rate decreases considerably compared with the case where continuation 
bleedoff of a hydrogen sulfide is permitted without fluctuating an exhaust air air-fuel ratio to the rich and 
Lean side. Here, a hydrogen-sulfide bleedoff rate is closely connected with the hydrogen-sulfide 
concentration in exhaust gas, and hydrogen-sulfide concentration is closely connected with the degree of the 
odor accompanying blowdown of a hydrogen sulfide. Thus, the problem of generating of the odor 
accompanying [ can control a hydrogen-sulfide bleedoff rate by fluctuating an exhaust air air- fuel ratio by 
turns to the rich side and Lean side, when there is a possibility that it may correspond to the degree of an 
odor while a hydrogen-sulfide bleedoff rate changes with engine operational status, and a hydrogen-sulfide 
bleedoff rate may increase in this invention, and an odor may become strong, can weaken an odor, and ] 
blowdown of a hydrogen sulfide can be eased to dissolution or large width of face. On the other hand, as an 
average, since an exhaust air air- fuel ratio is held at the value near the theoretical air fuel ratio, it can 
reproduce the clarification capacity of NOx occlusion catalyst equipment. That is, playback of NOx 
occlusion catalyst equipment will be performed in this invention, an air-fuel ratio fluctuation means 
operating based on the hydrogen-sulfide bleedoff rate which changes with engine operational status, and 
preventing generating of the odor by bleedoff of a hydrogen sulfide. 

[0010] In invention according to claim 1, preferably, when the hydrogen-sulfide bleedoff rate from NOx 
catalyst equipment is larger than a predetermined value, an air-fUel ratio fluctuation means is operated. In 
this case, when a hydrogen-sulfide bleedoff rate exceeds a predetermined value, generating of an odor which 
exceeds the odor degree corresponding to the predetermined value of a hydrogen-sulfide bleedoff rate is 
beforehand prevented by operating an air- fuel ratio fluctuation means and reducing a hydrogen-sulfide 
bleedoff rate. 

[001 1] The exhaust emission control device concerning invention according to claim 1 is preferably 
equipped further with an air-fuel ratio fixed means.to maintain an exhaust air air- fuel ratio at a 
predetermined period to rear-spring-supporter theoretical air fuel ratio or a rich air-fuel ratio, and a control 
means operates an air-fuel ratio fixed means, when the hydrogen-sulfide bleedoff rate from NOx occlusion 
catalyst equipment is small. In this suitable mode, if an exhaust air air- fuel ratio turns into theoretical air fuel 
ratio or a rich air- fuel ratio by actuation of an air- fuel ratio fixed means, S component by which occlusion 
was carried out to NOx occlusion catalyst equipment will be emitted, S poisoning of NOx occlusion catalyst 
equipment will be mitigated by this, and that clarification engine performance will be recovered. Moreover, 
since the actuation is restricted when a hydrogen-sulfide bleedoff rate is small although a part for S ** as a 
result and a hydrogen sulfide are emitted by actuation of an air-fuel ratio fixed means, there are few 
possibilities that an odor may occur during actuation of an air- fuel ratio fixed means. Furthermore, since 
theoretical-air- fuel-ratio operation or rich air- fuel ratio operation of an internal combustion engine by 
actuation of an air-fuel ratio fixed means is restricted to a predetermined period, there are few possibilities 
of causing fuel consumption aggravation. 
[0012] 

[Embodiment of the Invention] Hereafter, the internal combustion engine equipped with the exhaust 
emission control device of 1 operation gestalt of this invention is explained. In addition to the fuel injection 
in an intake stroke, the internal combustion engine of this operation gestalt consists of cylinder-injection-of- 
fuel mold jump-spark-ignition type serial 4-cylinder gasoline engines which can be carried out if needed in 
the fuel injection in a compression stroke or an expansion stroke, the fuel-injection mode in this cylinder- 
injection-of-fuel mold engine changes to versatility according to change of an engine operation region, the 
air- fuel ratio of gaseous mixture changes ranging from the super-RIN air- fuel ratio to a rich air- fuel ratio in 
connection with this, and improvement in fuel consumption and an exhaust air property is achieved, 
generating necessary engine power. Although this kind of cylinder-injection-of-fuel mold engine is 
conventionally well-known, it explains simple hereafter. 

[0013] As shown in drawin g 1 , the electromagnetic fuel injection valve 6 is attached in the cylinder head 2 
of an engine 1 with the ignition plug 4 for every cylinder. It connects with a fuel supply system (graphic 
display abbreviation) with a fuel tank, a low voltage fuel pump, and a high voltage fuel pump through a fuel 
pipe, and a fuel injection valve 6 can inject the fuel in a fuel tank now directly by desired fuel pressure in a 
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combustion chamber 8 from a fuel injection valve 6. 

[0014] An inlet port is formed in the abbreviation straight direction for every cylinder at the cylinder head 2, 
and each inlet port is open for free passage at the end of an inlet manifold 10. Throttle sensor 11a which 
detects throttle opening thetath is prepared in the throttle valve 1 1 prepared in the other end side of an inlet 
manifold 10. Moreover, an exhaust port is formed in an abbreviation horizontal direction for every cylinder 
at the cylinder head 2, and each exhaust port is open for free passage at the end of an exhaust manifold 12. 
[0015] The elevated-temperature sensor 16 which a muffler (not shown) is connected to an exhaust manifold 
12 through an exhaust pipe (flueway) 14, and detects an exhaust-gas temperature to an exhaust pipe 14 is 
formed. The exhaust emission control device of this operation gestalt has the small contiguity three way 
component catalyst 20 which approached the engine 1 and was allotted in the exhaust pipe 14, and exhaust 
air clarification catalyst equipment 30 arranged in the exhaust pipe 14 on the lower stream of a river of the 
contiguity three way component catalyst 20. Exhaust air clarification catalyst equipment 30 has occlusion 
mold NOx catalyst (NOx occlusion catalyst equipment) 30a and three way component catalyst (H2S release- 
inhibiting catalyst equipment) 30b allotted to the lower stream of a river. A reference mark 32 expresses the 
NOx sensor 32 which is arranged on the lower stream of a river of three way component catalyst 30b, and 
detects NOx concentration. 

[0016] The catalyst kind and barium (Ba) with which occlusion mold NOx catalyst 30a consists of noble 
metals, such as platinum (Pt) and a rhodium (Rh), The function which once sets NOx to nitrate X-N03, and 
carries out occlusion in an oxidizing atmosphere including the NOx occlusion agent which consists of alkali 
metal and alkaline earth metal, such as a potassium (K), It has the function to which N2 (nitrogen) etc. is 
made to return NOx into the reducing atmosphere in which CO mainly exists. Occlusion of the oxide SOx of 
not only NOx but the sulfur component contained in exhaust gas is carried out to this occlusion mold NOx 
catalyst 30a as sulfate X-S04, such as a barium sulfate BaS04. As shown in the following reaction formula, 
this sulfate X-S04 turns into S02, when occlusion mold NOx catalyst 30a is exposed to reducing 
atmosphere, and a hydrogen sulfide (H2S) is generated in this case. 

[0017] Although the so-called compulsive S purge which makes gaseous mixture rich is periodically carried 
out while planning clearance of a sulfate and raising whenever [ NOx catalyst temperature ] generally since 
that NOx clarification effectiveness will fall if the sulfate has adhered to BaS04+CO- 
>BaC03+S02S02+H2 ->H2 S+02NOx catalyst 30a, H2S which release a nasty smell in this case are 
generated. Moreover, since whenever [ NOx catalyst temperature ] goes up while an engine 1 is operated 
with a rich air-fuel ratio when an engine 1 is operated like [ at the time of climb way transit of a car, and 
acceleration operation ] in a heavy load region, from a sulfate, S02 ****s, and is emitted and H2S are 
generated in connection with this (nature S purge). 

[0018] The amount of generation of H2S becomes so large that the coating weight of the sulfate (S 
component) to NOx catalyst 30a increases so that clearly from the above-mentioned reaction formula. There 
is it compared with the case of a three way component catalyst, many the coating weight of occlusion, i.e., 
amount, of S component to a NOx catalyst, and it has the inclination for a lot of H2S to be generated, in the 
exhaust emission control device equipped with the NOx catalyst. With this operation gestalt, the nickel 
oxide as an H2S release-inhibiting agent is added to three way component catalyst 30b in order to control 
bleedoff of H2S to the atmospheric air under compulsive S purge and nature S purge. Three way component 
catalyst 30b which this nickel oxide acts so that H2S emitted from NOx catalyst 30a may be made to 
convert into a nickel sulfide as shown in the following reaction formula, therefore comes to add nickel oxide 
will do so the function which carries out occlusion of H2S. H2S by which **** occlusion was carried out 
react with oxygen in an oxidizing atmosphere, and are converted and emitted to S02 with few odors. 
[0019] Although the H2S occlusion capacity of three way component catalyst 30b increases so that from the 
reaction formula of the H2 S+NiO->NiS+02NiS+3/2*02 ->NiO+S02 above, and there are many additions 
of the nickel oxide to three way component catalyst 30b, on the other hand, there is an inclination for the 3 
yuan function of three way component catalyst 30b to fall. 

[0020] With this operation gestalt, lOg or more per capacity of 11. of three way component catalyst 30b of 
lower limits of the addition of nickel oxide is preferably set to the value of 1 5g or more in order to 
collateralize H2S occlusion capacity which makes occlusion of H2S possible, also when H2S are emitted so 
much from NOx catalyst 30a. Moreover, 35g or less of upper limits of the addition of nickel oxide is 
preferably set to the value of 25g or less in order to stop to what can permit lowering of the 3 yuan function 
of three way component catalyst 30b. In addition, it can replace with nickel oxide, nickel may be added, and 
the bound value of the addition of nickel can be calculated by converting into the bound value of a nickel 
oxide addition in this case. Furthermore, Pd, Mn, Fe, Zn, Co, Cu, etc. may be used as an H2S release- 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 12/29/2005 



JP,2001-082137,A [DETAILED DESCRIPTION] 



Page 4 of 8 



inhibiting agent. Although the addition of an H2S release-inhibiting agent differs in the suitable value since 
H2S release inhibiting changes with classes of additive, the value of 30% thru/or 300% of within the limits 
is suitable for it at the mole ratio to a NOx occlusion agent addition. 

[0021] According to the exhaust emission control device of this operation gestalt constituted as mentioned 
above, also in the time of the cold start of an engine 1 etc., the contiguity three way component catalyst 20 is 
activated promptly, and exhaust air clarification is performed, and occlusion of the NOx is carried out by 
NOx catalyst 30a at the time of the Lean combustion operation of an engine 1 . Furthermore, at the time of 
the nature S purge accompanying the engine operation in a heavy load region, occlusion of the H2S emitted 
from NOx catalyst 30a is carried out by three way component catalyst 30b of NiO addition in the form of 
NiS, and blowdown of H2S into atmospheric air is controlled. 

[0022] Operation of compulsive S purge (sulfur component bleedoff control to which bleedoff of S 
component from a NOx catalyst is generally urged) of it is attained so that the exhaust emission control 
device of this operation gestalt may maintain the necessary NOx clarification effectiveness of NOx catalyst 
30a. This compulsive S purge is carried out under control of the control means of an exhaust emission 
control device. With this operation gestalt, the electronic control unit (ECU) 40 which manages the 
operation control of an engine 1 has the function of this control means simultaneously. 
[0023] ECU40 is equipped with an I/O device, storage (ROM, RAM, nonvolatile RAM, etc.), a central 
processing unit (CPU), a timer counter, etc., the various sensors of throttle sensor 11a, the crank angle 
sensor 13, the elevated-temperature sensor 16, and NOx sensor 32 grade are connected to the input side, and 
the ignition plug 4 and the fuel injection valve 6 grade are connected to the output side. 
[0024] In relation to engine operation control, ECU40 calculates fuel oil consumption, ignition timing, etc. 
while choosing fuel-injection mode based on the detection information inputted from various sensors. For 
example, based on throttle opening information thetath from throttle sensor 11a, and the engine-speed 
information Ne detected based on the crank angle information from the crank angle sensor 13, the target 
cylinder internal pressure (target mean effective pressure Pe) corresponding to an engine load is called for, 
and fuel-injection mode is set up according to this target mean effective pressure Pe and the engine-speed 
information Ne. And fuel oil consumption is determined based on the target air-fuel ratio (target A/F) set up 
from the target mean effective pressure Pe and an engine speed Ne. 

[0025] With this operation gestalt, the H2S release-inhibiting control routine shown in drawing 2 is carried 
out by ECU40, and is made to perform compulsive S purge by this control routine. In addition, although Air 
Fuel Ratio Control for a NOx purge is carried out under control of ECU40, this Air Fuel Ratio Control is 
conventionally well-known, and omits the explanation. It is distinguished in the H2S release-inhibiting 
control routine of drawing 2 whether S purge conditions are satisfied (step SI), various S purge conditions 
can distinguish formation of S purge conditions, when the sum total execution time of the Lean combustion 
operation from the event of it being alike and the last compulsive S purge being completed that it can set up 
reaches predetermined time. When the estimate Qs of SOx by which occlusion was carried out to NOx 
catalyst 30a reaches the specified quantity, he is trying to distinguish formation of S purge conditions with 
this operation gestalt. 

[0026] The amount Qs of presumed SOx occlusion is calculated for example, from a degree type (1) in this 
S purge condition distinction. 

Qs= Qs(n-l)+deltaQf-K-Rs - (1) K=K1, K2, K3 - (2) Rs=alpha-R 1, R2, dT - (3) Here, as for Qs (n-1), 
the last value of the amount of presumed SOx occlusion and deltaQf show the amount of fuel-injection 
addition per execution cycle of this control routine. 

[0027] K is a correction factor calculated from the above-mentioned formula (2), and is expressed with the 
product of three S poisoning multipliers Kl, K2, and K3 which expresses the poisoning degree according to 
each of Teat whenever [ S content / in air- fuel ratio A/F and a fuel /, and catalyst temperature ]. Rs shows 
the amount of bleedoff S per control-routine execution cycle, and is calculated from the above-mentioned 
formula (3). alpha is a rate of bleedoff per unit time amount (set point) among a formula (3), dT shows the 
execution cycle of a fuel-injection control routine, and Rl and R2 show the bleedoff capacity multiplier 
according to each of Teat and air-fiiel ratio A/F whenever [ catalyst temperature ]. 
[0028] Teat is calculated whenever [ catalyst temperature ] by amending the exhaust-gas temperature 
detected by the elevated-temperature sensor 1 6 using the correction factor and the exhaust air rate of flow 
which were read from the temperature compensation map (graphic display abbreviation). A temperature 
compensation map is beforehand set up by experiment etc., and amendment with Teat and an exhaust-gas 
temperature is given in this temperature compensation map with the function of the target mean effective 
pressure Pe and the engine-speed information Ne whenever [ catalyst temperature / at the time of a 
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stationary ]. 

[0029] When formation of S purge conditions is distinguished at step SI, it is started after the timer which 
measures the elapsed time from S purge mode setting event is reset, while S purge mode is set up (step S2). 
And it is distinguished whether the increment degree of an H2S bleedoff rate, i.e., H2S concentration to time 
amount, has exceeded the predetermined value (step S3). 

[0030] Although an H2S bleedoff rate may be detected from the actual H2S bleedoff rate information 
detected by the sensor, he is trying to presume an H2S bleedoff rate with this operation gestalt based on the 
engine operation condition expressed with functions, such as Teat, an exhaust-gas temperature, and engine- 
coolant water temperature, whenever [ engine-speed Ne, target mean-effective-pressure Pe, inhalation air 
content A/N / per one intake stroke /, vehicle speed, and catalyst temperature ]. 

[0031] That is, the experiment which finds the H2S bleedoff rate in various engine operation conditions is 
conducted, and based on an experimental result, a map is created beforehand and stored in the storage of 
ECU40. And the H2S bleedoff rate according to an engine operation condition will be found from this map 
during the engine operation under control of ECU40. Although a graphic display is omitted, generally in a 
map, an engine operation condition and an H2S bleedoff rate are associated so that an H2S bleedoff rate 
may increase along with lifting of Teat or an exhaust-gas temperature whenever [ buildup and catalyst 
temperature ]. [ of an engine speed Ne or an engine load (the target mean effective pressure Pe, inhalation 
air content A/N) ] 

[0032] The predetermined value for the judgment of an H2S bleedoff rate is set as the value (henceforth 
threshold value) corresponding to the lower limit of H2S concentration for which people who are near the 
outlet of an exhaust pipe 14 are made to sense the odor of H2S. This threshold value changes especially 
according to the vehicle speed. That is, even if H2S are emitted from an exhaust pipe 14 at the time of car 
transit, H2S will be promptly diffused into atmospheric air, and the threshold value which senses an odor 
becomes comparatively high. On the other hand, at the time of a car transit halt, it is hard to diffuse H2S, 
and threshold value becomes a small thing. Therefore, it is desirable to set up the predetermined value of an 
H2S bleedoff rate according to the vehicle speed, and with this operation gestalt, he map-izes beforehand 
threshold value expressed as a function of the vehicle speed, and is trying to read the threshold value which 
becomes settled according to the vehicle speed from a map (graphic display abbreviation). However, 
carrying out adjustable setting out of the predetermined value of an H2S bleedoff rate may use a fixed value 
rather than it is indispensable. 

[0033] Generally, if it is immediately after S purge mode setting, an H2S bleedoff rate does not exceed a 
predetermined value, but the distinction result in step S3 is denied (No). Thus, when the requirements that 
an H2S bleedoff rate is small are satisfied, S purging operation is performed (step S4). In S purging 
operation, target A/F is set as a predetermined rich air- fuel ratio (for example, 12), and rich air-fuel ratio 
operation is carried out in order to expose occlusion mold NOx catalyst 30a to reducing atmosphere, and let 
an exhaust air air-fuel ratio be a rich air-fuel ratio. Moreover, the angle of delay of the ignition timing is 
carried out, exhaust gas temperature is raised and, thereby, temperature up of the NOx catalyst 30a is carried 
out. By the engine operation in such a rich air- fuel ratio, the incomplete combustion of a fuel happens, the 
carbon monoxide and hydrocarbon of a sulfur oxide SOx required for clearance are generated so much, NOx 
catalyst 30a is supplied, and S purge is conjointly promoted with lifting of whenever [ accompanying 
exhaust-gas-temperature lifting by angle-of-delay control of ignition timing / NOx catalyst temperature ]. 
[0034] With this operation gestalt, fuel oil consumption is determined by ECU40 based on target A/F set up 
as mentioned above, and closing motion actuation of the fuel injection valve 6 is carried out according to the 
driving signal corresponding to this fuel oil consumption, and an inhalation air content is adjusted if needed. 
Therefore, an air- fuel ratio fixed means to maintain an exhaust air air- fuel ratio at a predetermined period to 
rear-spring-supporter theoretical air fuel ratio or a rich air- fuel ratio will be constituted by the timer of built- 
in in the control bulb element (graphic display abbreviation) and ECU40 concerning ECU40, a fuel injection 
valve 6, and inhalation air content adjustment. 

[0035] Now, although H2S will be generated under a rich air-fuel ratio if bleedoff of SOx progresses 
according to progress of S purge, H2S are converted into a nickel sulfide with the nickel oxide added by 
three way component catalyst 30b prepared in the lower stream of a river of NOx catalyst 30a. Thus, since 
occlusion of H2S is carried out to three way component catalyst 30b, H2S concentration in the exhaust gas 
emitted into atmospheric air is reduced. 

[0036] With reference to the time amount with the passage of time by the timer started at step S2, it is 
judged following step S4 concerning S purging operation whether S purge mode was maintained over 
predetermined time (predetermined period) (step S5). If S purge maintenance time amount does not fulfill 
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predetermined time, it judges that S component clearance from NOx catalyst 30b is not fully performed, and 
returns to step S3. In addition, the judgment of termination of S purging operation may judge as conditions 
that the amount Qs of presumed SOx occlusion becomes below the specified quantity. 
[0037] Although occlusion of the H2S generated with reduction of S component in NOx catalyst 30a as 
mentioned above is carried out to three way component catalyst 30b, an H2S bleedoff rate may increase 
temporarily during S purging operation by the reasons of there being many amounts of S components by 
which occlusion was carried out to NOx catalyst 30a. In this case, the change to H2S release-inhibiting 
operation from S purging operation is performed so that it may reduce an H2S bleedoff rate, if it is 
distinguished at step S3 that the H2S bleedoff rate exceeded the predetermined rate (step S6). 
[0038] In this H2S release-inhibiting operation, target A/F is modulated by ECU40 bordering on theoretical 
air fuel ratio. Namely, as shown in drawing 3 , target A/F is set as 1st target A/F by the side of rich, or 2nd 
target A/F by the side of Lean by turns for every predetermined period Tcycle. Here, 1st and 2nd target A/F 
is set as a value which makes S purge an acceleration possible value (for example, SURAITO rich about 
14.3 or about 12 by the side of rich), respectively in the average value of target A/F under H2S release- 
inhibiting operation. And fuel oil consumption is determined by ECU40 based on target A/F set up by 
carrying out in this way, and closing motion actuation of the fuel injection valve 6 is carried out according to 
this fuel-oil-consumption data, and an inhalation air content is adjusted if needed. Therefore, ECU40 
constitutes an air- fuel ratio fluctuation means to fluctuate an exhaust air air- fuel ratio by turns to the rich and 
Lean side on the basis of theoretical air fuel ratio mostly with the control bulb element (graphic display 
abbreviation) concerning a fuel injection valve 6 or inhalation air content adjustment. 
[0039] The above-mentioned H2S release-inhibiting operation plans to utilize for the maximum the H2S 
occlusion and the bleedoff function of the nickel oxide added by three way component catalyst 30b. That is, 
before the H2S occlusion operation (H2 S+NiO->NiS+02) by the nickel oxide in rich air- fuel ratio 
operation (reducing atmosphere) is saturated, H2S by which occlusion was carried out to a change and three 
way component catalyst 30b in the form of a nickel sulfide are converted into S02 with few odors from rich 
air-fuel ratio operation to the Lean air-fuel ratio operation (oxidizing atmosphere) (NiS+3 / 2*02 - 
>NiO+S02). 

[0040] In addition, it replaces with the above-mentioned A/F modulation which changes an air- fuel ratio a 
predetermined period by Hazama of a rich air- fuel ratio and the Lean air-fuel ratio, and may be made to 
carry out rich air- fuel ratio operation covering predetermined rich-ized time amount, and the Lean air- fuel 
ratio operation covering the predetermined Lean-ized time amount by turns. In this case, it is desirable that 
saturation time and the bleedoff time amount which takes S component caught in the form of a nickel sulfide 
to emit as S02 take [ S component prehension operation by the nickel oxide added by three way component 
catalyst 30b comes to be saturated to take into consideration ] into consideration to change according to an 
engine operation condition etc., and sets up rich-ized time amount and the Lean-ized time amount in it. That 
is, each of rich-ized time amount and the Lean-ized time amount is preferably set as a value equal to the 
saturation time and bleedoff time amount which are decided according to an engine operation condition etc. 
However, even if it sets rich-ized time amount and the Lean-ized time amount as a fixed value, H2S 
depressor effect can be acquired. 

[0041] Drawing 4 shows the case where an A/F modulation from which an average air- fuel ratio serves as a 
value 14.3 in change of H2S concentration in the exhaust gas of the three way component catalyst 30b lower 
stream of a river accompanying the temperature rise of NOx catalyst 30a by angle-of-delay control of 
ignition timing when an air-fuel ratio is maintained to constant value 14.3 is performed. Although an air- fuel 
ratio is equivalent by performing the A/F modulation which changes an air-fuel ratio periodically by 
Hazama by the side of rich and Lean during engine operation compared with the case of engine operation 
with a fixed air- fuel ratio so that drawing 4 may show, it turns out that bleedoff of H2S is controlled. 
[0042] If H2S release-inhibiting operation at step S6 is carried out, H2S concentration in exhaust gas will 
decrease, therefore an H2S bleedoff rate will also decrease. By lowering of this H2S bleedoff rate, the 
degree of the odor accompanying H2S bleedoff decreases. At step S5 following step S6, it is distinguished 
from S purge mode setting event whether predetermined time passed, and if this distinction result is 
negation, it will return to step S3. 

[0043] Thus, according to whether an H2S bleedoff rate exceeds a predetermined value, S purging operation 
or H2S release-inhibiting operation is selectively carried out until predetermined time passes since S purge 
mode setting event. And it is judged that the bleedoff of S component by which occlusion was carried out to 
NOx catalyst 30a, i.e., playback of the clarification capacity of NOx catalyst 30a, was fully performed when 
distinguished at step S5 that predetermined time has passed since S purge mode setting event, S purge mode 
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is canceled (step S7), and compulsive S purge control is completed. 

[0044] If the failure of S purge conditions is distinguished in step SI, it will be distinguished whether the 
H2S bleedoff rate has exceeded the predetermined value (step S8). Since a judgment at this step S8 is 
performed like a judgment at the above-mentioned step S3, that explanation is omitted. And if it is 
distinguished at step S8 that the H2S bleedoff rate has exceeded the predetermined value, H2S release- 
inhibiting operation will be performed (step S9). H2S release-inhibiting operation by step S9 is the same as 
that of the thing of the above-mentioned step S6, and omits the explanation. If an H2S bleedoff rate 
increases by nature S purge also when it is not during S purging operation as mentioned above for example, 
H2S release-inhibiting operation will be carried out, and generating of the odor accompanying bleedoff of 
H2S is prevented beforehand. 

[0045] this invention is not limited to the thing of the above-mentioned operation gestalt, but is deformable 
to versatility. For example, although it was made to carry out sulfur component bleedoff control 
(compulsive S purge) to which bleedoff of the sulfur component from NOx catalyst 30a is urged with the 
above-mentioned operation gestalt Since an H2S bleedoff rate can be controlled by carrying out the A/F 
modulation (step S9 of drawing 2 ) of the above-mentioned operation gestalt, for example even if it faces the 
exhaust emission control device of this invention the bleedoff of H2S by nature S purge, it is not 
indispensable to carry out compulsive S purge (air-fuel ratio immobilization) by this invention. 
[0046] Moreover, although the three way component catalyst was formed in the lower stream of a river of 
the NOx catalyst of exhaust air clarification catalyst equipment as an H2S release-inhibiting catalyst while 
the exhaust air clarification catalyst equipment arranged on a contiguity three way component catalyst and 
its lower stream of a river constituted the catalyst system of an exhaust emission control device from the 
operation gestalt, in this invention, such a configuration is not indispensable and should just be equipped 
with the NOx occlusion catalyst equipment which discharges [ occlusion and ] NOx in exhaust gas. And 
also in the exhaust emission control device which does not possess an H2S release-inhibiting catalyst on the 
lower stream of a river of NOx occlusion catalyst equipment, it is refreshable in the clarification capacity of 
the NOx occlusion catalyst equipment carried out S poisoning, controlling generating of the odor by 
bleedoff H2S by carrying out the above-mentioned A/F modulation, corresponding to the H2S bleedoff rate 
from NOx occlusion catalyst equipment. 

[0047] When performing sulfur component bleedoff control (compulsive purge S) in this invention, 
although the control means for compulsive purge S can constitute from a temperature-up control means to 
which the temperature up of the Air Fuel Ratio Control means (air- fuel ratio fixed means) and the NOx 
occlusion catalyst equipment which control the air- fuel ratio of the gaseous mixture supplied to an internal 
combustion engine to a rich air-fuel ratio like an operation gestalt carries out, it is not limited to this but can 
constitute the compulsive S purge control means which consists of either an Air Fuel Ratio Control means 
or a temperature-up control means. 

[0048] Although a temperature-up control means is good also as a configuration which consists of an 
ignition-timing control means to which the angle of delay of the ignition timing is carried out like an 
operation gestalt, it is not limited to this. For example, in the case of a cylinder-injection-of-fuel-type lean 
combustion internal combustion engine, the fuel -injection control means to which additional fuel injection is 
made to carry out by the expansion stroke in addition to main fuel injection can constitute a temperature-up 
control means. Moreover, a temperature-up control means may carry out temperature up of the NOx 
occlusion catalyst equipment further in assistance, when the temperature of NOx occlusion catalyst 
equipment becomes more than the temperature suitable for the desorption of a sulfur component by which 
occlusion was carried out more highly than the activity temperature to NOx occlusion catalyst equipment, or 
laying temperature lower than it. 

[0049] according to the exhaust emission control device equipped with compulsive S purge control means, 
when the amount of occlusion of the sulfur component (S component) by NOx occlusion catalyst equipment 
increases, sulfur component bleedoff control (S purge) carries out — having — consequently, NOx occlusion 
catalyst equipment — a rich air-fuel ratio ~ and — or it is exposed to a hot ambient atmosphere, it is urged to 
bleedoff of S component from NOx occlusion catalyst equipment, and necessary NOx clarification 
effectiveness is maintained. 

[0050] Moreover, when compulsive S purge control means may follow catalyst regeneration information or 
the poisoning information by the sulfur component, and is based on catalyst regeneration information, for 
example, it is distinguished that the catalyst regeneration frequency within a predetermined period 
(frequency where desorption of a sulfur component is performed) is lower than predetermined frequency, or 
when the amount of poisoning presumed from poisoning information is larger than a predetermined value, it 
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is easy to perform sulfur component bleedoff control. Poisoning information can be searched for from a lean 
combustion internal combustion engine's fuel consumption and operation time (car mileage), or the output 
of the NOx sensor which detects the NOx concentration in exhaust gas. 
[0051] 

[Effect of the Invention] The exhaust emission control device of this invention operates an air- fuel ratio 
fluctuation means based on the hydrogen-sulfide bleedoff rate from the NOx occlusion catalyst equipment 
presumed based on engine operational status. The clarification capacity of the NOx catalyst equipment 
carried out S poisoning is reproducible, controlling generating of the odor by bleedoff into the atmospheric 
air of the exhaust gas containing a hydrogen sulfide (H2S), since an exhaust air air- fuel ratio is mostly 
fluctuated to the rich and Lean side on the basis of theoretical air fuel ratio by this. 

[Translation done.] 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
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HJi£ft-5. ^36J^JBrt?«. j->y>i©wsw»* 
Hil^a^ho-JHi^F (ECU) 4 0*5, c© 
«WP*«©«tt*»Wl/Xl>*. 
[0 0 2 3 ] ECU4 0B, AWASSB. Ett»{K-(R 
OM. RAM. ^»l6ttRAMf) . tf^MSiia (C 
PU). $-fV*-5>mi^ 1 *©A*HM«CttXD 40 
v h;Hz>1fl 1 a, i77>^ft-fe>-f"l 3, «jg-te> 
H-16. NOxH2>"9-3 2af©«-1H2>1f3H*sS?«S 

ft. *©ta*flH«:»j^^9 y 4 t>«sfsw»# 6 mam 
^$ft-ct,>&. 

[0024] x >^>ansMnitcNBt lt. e c u 4 0 

•9-1 laA>6©^ct? h^HStiMB0tht^7>4'ft-b 

>-y 1 3 35Pe>©^7>^ftmfgtc«-^t»T^tiib/cx> 50 
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5>>H«flEIIHRNe4«:»-5l»"Cx>y>jnt(c»i6 

-rsa^fSrtiE (B«¥*www£Pe) men, c 

©S«¥^W3?»EEP ei x >S^>l9CaSftnHHN ei 
aff P ei x > s? >|5l^ag N ei 6t3SE $ ft -5 BUQ 

mi <a«A/F> icm-m-cjtmmMm&mm s ft 

[0 02 5 ] 44feM0gttTI2> S&tiOT 
MfWfflm>--9 i >*iECU4 0«cJ:»)IOtS*i. c©3HJfflJ 

N O x ^©/c*©^J:b$lJfflI*5 E C U 4 0 ©fflfflrF 

a (x-r-^^s i) . s^-i;^mzm*i<tW!M°im-e 

$> K) . 043. B, 8OTa©&IM S ^-^i&T LfcB#i> f> 

© u ->«s«aig©^tf-si?f^isj3^^ra^b/c i 
s^'-^#©i£3£*«3ijpj#i^&£. $mtm*m 

TB. NOxfcfei£3 0 afc:©jg$ftfcSOx©J85£SQ 
s 3&s@f5e««:^ L> i * tc S - i>3kft<DJ&tL*mW\-? 

[002 6] C©S^--^^JglJic*/cO, ft^SO 
xRj8«Q s*JffJ>tti^ ( 1 ) *>62£«>6ft&., 
Qs= QsCn-l) + AQf • K-Rs •••(1) 
K-K1-K2-K3 -(2) 
Rs= a • Rl- R2 • dT - (3) 
CCt, Qs(n-i)BftSSOx^mi:©BMl5HiI, AQf 

[0 02 7 ] KB, ±IB©^ ( 2 ) 2»6vH#$n6?iIE 

«zggTcat©-en^nfcic; D/c^#g^^a-r 3 o© 

SS^SKl, K2RO'K3©a-C»3tx-S„ RsB, 
«BSP^-?->35tfaJBSA:»)©ttms**^U. ±1B© 
^ (3) *>6*&6^a„ ^ (3) cf, aB*fi[B#iaiS 

/cd©^w^ (lassiiB) -c*o. dTiznmmmmm^ 

[0 02 8 ] MiSSSTcatB, iSzS-fe >1f 1 6 CCjcO 
Ufc»iE»»*» <fccfl»««jt*fflt»r»jEr ^ c i 
s^$ti-5€>©r, c©?ag«iEv^y(c*3t^T, 

B#©M^g^TcatipmSSi©ftliEB. S«^F^ 
»ff P ei x > s? >@^31Stff#R N ei ©MiSrC-** A 6 n 

[0 02 9 ] S rt-iSfkffrD&SL&ary V'S 1 f^ij 
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■c. Hj s ftmauM- t£*> % cc*f -r ^h,s &t£©tg 

[0030] H, Sfeffijlg«> H2>1f4CJ: O^tHStl 
SSIIBKDH.SttHiaflEWW^&^WbTfcm^. # 

e\ l««tfS*fe*)?)!RAffi««A/N. MM 

?asTcat. psuue. x>y»ftai*ia<c £*©!»&-? 
[oo3i] #«x>y>iws««8«:*iwa 

Ht7» T'WMJti, E C U 4 0 ©BttttBtCfe 
JftStlS. fLT, ECU4 0©JWfflTFT©X>a?>ai 

9 :/{Ctetr>T. -*«:». i>J?>B(BRNe^x>i? 
><MHf (SWftffittEPe. ©A^mflA/N) ©if 

«=> chc tt&as t cat^gfmfig©±^^con-c h , 

[0 03 2] H, SSfcHiiSK©ffl£©fc«>©iJf5£fBtt» 

R»ttic»5> tcss^n-So c©K^ffi«. ^(cmii 
««i 4^e>H, sawttasnAiii/TfeH, s«a»* 

'saWjfctcJHRSti. *»*flSCSIB*<H3:ifct8Wi»< 
IRJMBtt'hSfcfcOfcttS. i-sT. H 2 Sfifcfctiil^© 

[0 03 3] —««:'. S^-y*- h'R£KfttC*-?T 
T©*WttS*tt5Je (No) KfcS. COfiMcH.Sft 

Rft£9NOxttftR3 0 a^«7n#H»tCBjg-r-<< . StU 
A/F*Brffi©U »*ffl»Jt <M*.t*l 2) (CRJ£UT 

©«& y » ?^«sj:br©x>^>aa£{Ccfc 5 . *«*4©^ 
ss*«s«**jec o » mtmm sox ©B*«:i&w&— 
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tc0M&* ft. ^^B©jSftJWia«:«t: SSf«»SLh»«: 
#9NOxjttMtiBffi©±»4tB*"5r. S/<-y*fflai 

[0 034] #K9BBS-Ctt. ±ie©£ 9 K:»3£S*i& 
B«A/F tC*-3l>"C E C U 4 0 (C<fc0»«ltl^ 
t©*P4«t*StcmraiES&m#fc^Tj& 

««**8mi§*i-s. se-^r. Ecu4o, Mwmm& 

10 6 tffcECU4 0JCrtj*D PmSMit* 

BfjejBIWtcfefc o audits /c« y 9 ^S*8tb«c*tJ# 
-rssjim:H5e#a*««js6sn* c t tea:*. 

[0 0 3 5] S^-y©JttfK:<fcr>TSOx©& 
tti#s j£tr £ . u 9 ^fflBUtOTT H , S n £ 

N O x ftm.3 0 a ©T*fc« Wfc=7Gtt»t 3 0 b tc 

20 [0 0 3 6 ] s^-^«IK«:«*^f-9^ , S4K:«E«.» 

#Ibt > S^t-y*- FjMW«BMB (SfJtJtBIH) icfe 

5). S/<-J?JB**nB3ft*Bf3SB»nBK*Wttt»ti«, N 
OxJI4^3 0 b35>6©SRR^**i^{ctf*>tiri^ 

i^T©fiJS«. iftS S O x «R)SSQ s 35^f3E«s<T4 <C 

[0 03 7 ] ±ie©cfc i 5iCNOx^3 OaTOS^ 
30 ©StcCc# o T ^>Hj S « =7uS4^ 3 0 b ic ©jS5 

3&s^l>«c£CWl4"C. S^-S^ME^KlH.SSkWaflE 

6H 1 SttU«HWi»IS^©Wjft^.* s ffton* (Xf-^ 
SB) . 

[0038] COH,Sttffl«WBPE"CI4. ECU40 
(C <fc 0 , BSIA/F 3&5Jll!l^J:b*^ i 0 r SHU 3 tl 
40 -5. -f&fc>*3> H3«cSVrJ:'5«c, B*A/F{*. BFf^ 
JSJHTcycleSK:. 'J 9 ?«©» 1 SiA/F$/dJ'J 
->M©fll2a«A/F{c5S:tt:K£Stl*. CCT, 
»iatf*2B«A/Ftt. H, SftffiWlWaaiS+fC* 
W*B*A/F©TJ«l*S^-y*(BJliai6ft« (W 

7L\$.7sr?4 v 'j 9 ?-e$>z>tti 1 4 . 3^cc>tt y 9 ^wj© 

t-r^^^^fiitc-eti-etita^sti-s. 
r. c©««cut:a»esti*B*A/F«:»-^i,»TEC 
U 4 0 (c«fe 9flm«aHfcPK£3*v C©j^f4'«*f«'r 
-ftcfifio-CjBfsWWt^SjWBBBHBttSti. Sfc. ^ 
50 icjSGr©A^mfi*S|SM3n-2>. fie-3"C. ECU4 0 
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[0 03 9] JLIB© H i SStHiUWJjllgtt. H5cfel!Jg3 

o b icmmztitcfflt- v ^;u©H, seRja • Jfetti^fg 
^sAisfcsffir a c 4 L/fc&©-c&£. -r&*> 

fc. y v *2*RJtM («tg#1MI) "COgrtbx 9 ir* 
JCfcSH.SRjBflPffl (H.S + N i O^N i S + O,) 

jwasrr stwc y » ^^JtSK^e. y ->2B«ttiH£ 
<IMt#H«> ^Wftit. =7aw«3 0 b"«ciWb- » 

JWDJ^-C«jRStlfeH 1 S*J«R®iJ>at>S0 1 K:|E{b-J' 
5«>or*5 (N i S + 3/2*O i -NiO+S 
O,) . 

[ o o 4 o ] y 9 *2Mkbt y ->ffijKtb©iHJT 

2*RJt*»fSaJM-CW 0 #;t£±IB© A/F gERSKtt A 

■t. ffs© y » ^b^mnctofc* y » ^saMSJtiwgiBf 

5£© y->fb«Fia«:tofc4 y ->3aBttWi &*&Efc 
*afeTSJ:5iCL.T«>iit», C©i§^.. =7Gjtjg£3 0 b 

«c»in $ n/c^fb- 9 *-jwc J: & s fS^m^mifima 
•fzicmzmmvm* «g<b-9^;K^-c}iig 
u/cs^^s o, 4 o-ctttH-r *©«:»■*- ssschiisiiij 

x>y>a(EK««cf(cj6DrgEib-J-* C4*»* 
t/c. y 9^b«Fiffl*jJ:cf y->fti«iffl*ia:srrsc4 

■r*. fib. y ?*<biw«teJ:tfy-:wt^*Hjett 

[004 1] i4B, ]^S^©iIft«»tCj:4NOx 
MM 3 0 a©«0tl:J*«:#5=7cM*|3 0 bT«E©SW 
Xtp©H, SMUS©3Mb?&, SS^ib^-Sffl 14. 3 tc 
U fct§£fc J: ^WjSSJfcfcfc 14. 3iSc5J:9 
&A/F£W*fTr>;tei§£K:-3t,»'Cij*"f. 04*6b* 
■5 cfc 5 tc . -;£©£^JtT*©lilW3iiK©i»-£K:i:b^T . 
«BW»K*K:aEj||Rtb* 'J 9 9HM4 y-XBiCDBirJBM 
Wfc«9»**A/FSffll*tT9C S«fcbW 
H^t?**«:fc*36>to6r. H, S©Stffi*5fqi$iJ$n-5 

[0042] ^f^s6t©H, smmmmmm&m 
ys 6 &c^< xr ? ?'s 5 rtts^-s^t- krj£*SjS 

*&*5J£t?*ttl*. 9 7'S 3 KR*. 
[0 043] CCttCCbT. FK£Bfc£*> 



C6) f#Pfl 2001-82137 

10 

- Fn^i» 6fTS^3Wgja ufc c 4 9 7* s 

5T*flJji!3tt*£. NOxMi3 OaMJnru/c 
Sfi5#©SMH. -f &to*>N OxW3 0 &<Dmtmt><D 

iun(xf77-s7). saw s ^- y««pjwfc7 * 
a. 

[0044] XT77'S1 K*»C»T S ^^frO^fiJE 

§ n 5 4 . h , s ttmaus»*0f sffl*±iHi -o r 

10 7* S 8 T©*0^«±iB Ws^S3 r©*ii^ i H«tctT 

fr*ia©-e. *©»ga*anis-ra. *b-c. H,s&m 
-hia t:t,> a c 4 &x 7- v y s 8 ~emw\ 

*ti&4. H, SttWttHNXKWftonS (^^9^S 
9) . ^■r9-7*S9-C©H J S&aifflltlJaiK«±IBX7" 

9^se©fc©4i5iai-c*i). *©»iiw**B5-r-5. « 

±© «fc 5 cc b T . s ; ■« - i>WE (p "Cfc o tc t> m tf 
a^s^-yjCcto-rH, sfeffliSS*«i^-r^4H 2 s 

20 [0 04 5] *^BJ(i. ±iBHJg^Jli©«>©{CPSSStl 

tt. NOx*Bfll3'0 a*»&©»S5JSS»©SclH ! &i!i-r«i[* 
.fi£»affl1W» (^fJ S /•«- y ) ?:^JST-S <fc 5 K U/c 
*^©SF^^b^S«e^S^--^(c«fcSH 1 s 
©atHK:|^bt:4>. fl*tfJbK!QB&»©A/FgaR 
(§2©Xf sT'S 9 ) ?r|l5S-r^C4tC«f;!3H J S& 

[ 0 0 4 6 ] ±fc. HSfe^jSTCli, gf«?tfb^g©)i!l!^ 

fbfel!^g4-clf^-r^4ifctc. gfm^bM*fi^g©N 
Ox^OTaKHTcttWiH.SttaWIWWWtiUr 
Rfffc*. sWMKcfc^T. c©««c«teR«^-c«e 
<. if*'Xi(J©NOxl:ti, SPfflpJtB«:NOxfflai« 
^g*fi|x./c*>©T*tl«ao>. ^l/T, NOx©ji5 

&(Haffi{ci6i;-c0i^.tf±8B©A/Fgaii*S9i-r*c 
40 stisn/cNOx iKBMtt&B©#tbieft * m&nm 
[0047] xzmicis^-cffinimmmftffl <&ms 

HSt»i«©J:^«c. rtj^SMtc^snstB-^© 

s*8it* y 9 *m&Kfm?zmBJ*Mm¥8t mm 
tmm^m 4 n o x ©jsM^^a^^a s -a-a^&^j 

*Rft«H»#©* *:I4IHUW»*«©— e> «c ^> s 
50 [0048] ^S*IJfP*IS». HilS^^©* ^fC. .-^C 
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mm?mmmm*ift>&zM&mmfm¥8.ic «fc 

[0 049] 3fc$tfS ^-yW1i»#gi*«itfcSF«tWfc(ft 
©om*Utt * Lfci * (cmJS^tttUMfli ( s 

JOIBaB«3&»6©SJiiS»©ttffi3&JfflSti» BfiS©NOx 

[0050] &tc. mws /<-s?to»#att. 
tt&ftum^inx <»»fis«-©itt»wif*>ns«fl[) # 

tfSEit) ^6. SE*:BSP^*©NOx«fl[*«a-r* 
N O x -tz >1f ©HtfJfr e>3fcifc£ C £#ST* 
[0 05 1 ] : 
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KK^»T^Sn*NOx«j88lj!«aSK^6©tt<b* 

«: <fc «3 (2t23tt£jKJfc&£i|kK: bTSFSB&aSib* 'J v ? 
ffllji U — ^ffiiJifC^S&$-t±^CD-C. mtfcm (H,S) 
*£tr8f;tf*©*«*^©ttHJ«: «fc **«©$fe£*»MW 

[Hii©«MifcBMIJ 

io [an *§m<D-mimmc & mm.mmm:^m 

t@2] Miic*kotcm*ffl®3--? htc.<tonttsn 

[S3 ] 0 3©$fj®;u-^>r^fig$n?)S^'-i;j£p$ij 
aife©/c*©A/F sew«c*jw* asA/F ©b#ibjw^ 

[04 ] JIMiaflLhSK^^Sf^^H, S«1S©«f 

^^«ywjiiE©5R*{c-3(,>T^rHt?**. 

20 CflF#©BiWJ 

1 4 ®$m (smoB) 

3 0 9Mft?ftt:ttftK£K 

30a NOxfcfeJ® (NOx©iffijsjg£ilg) 

3 0b =tEJ)*J« ( H , S fttttiQffllMdlM) 
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